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APPENDIX A: BIBLIOGRAPHY 


1 


Inclined Geosynchronous "Halo" Orbit Study 


f 1 > 


"Payload Cluster Concepts Study", Pinal Summary Report* Contract No. 
NAS‘8-32143 for the Marshall Space Center. IBM Corporation. 

April 7, 1977 . 


Summary! This is a systems study. It has some results on orbit correc- 
tion delta V requirements for geosynchronous orbits with 
inclinations of 2 dee. The following results are on page 2-16 
Delta V N/8 ~ 850 ft/sec for five years 

Delta V N/8 - 255 ft/sec for 1.5 years - 170 ft/sec/vr 

Delta V E/W - 210 ft/sec for five years 

Delta V E/W - 63 ft/sec for 1.5 years = 42 ft/sec/vr 


(2) R.H. Frick and T.B. Garber. "Perturbations of a Synchronous Satellite 
Due To Triaxialitv of the Earth". Journal of the Aerospace 
Sciences. Sept.. 1962. 

Summary* Gives a discussion of J2 and J22 case. Developes a two- 

burn maneuver for correcting longitude drift. This is used 
to estimate delta V requirements for N/S drift. Only 
the circular, equatorial case is treated. 


(3) R.H. Frick. "Orbital Regression of Synchronous Satellites Due to the 
Combined Gravitational Effects of the Sun, the Moon and Oblate 
Earth". Rand Corp. report to NASA, August. 1967. 

Summary! Treats onlv the case of motion of the orbit plane. Equations 
are needlessly complicated and riot useful to us. However, he 
discusses out-of-plane orbit corrections that we could use 
as a check on our results. 





(4) L. Blitzer. E.M. Bogghton. G. Kang. R.M. Page. "Effect of Ellipticit'i 
of the Equator on 24-Hour Nearly Circular Satellite Orbits". 
Journal of Geophysical Research. Vol. 67. No. 1. January. 1962. 

Summary* This is one of the important early papers on E/W drift of 
geosynchronous satellites. It contains useful plots of 
drift r*te-s and drift regimes. 
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(5> "Geosynchronous Platform Definition Study. Volume III. Geosynchronous 
Mission Characteristics". Rockwell International Space Division. 
Report to Johnson Space Center. Contract NA89-12909. June. 1973. 




(6) D.L. Akin. "Some Applications of Nonstat ionary Geosynchronous Orbits", 
presented at the AIAA/AAS Astrodvnamics Conference. Palo Alto. 

Cal if. . August 7-9. 1978. AIAA Paper No. 78-1407. 

Summary* Discusses applications of inclined, eccentric geosynchronous 
orbits. Does not consider the effects of orbit perturbations. 


(7) C.A Wagner. "The Drift of an Inclined-Orbit 24-Hour Satellite in an 
Earth Gravity Field Through Fourth Order". NASA Technical Note 
TN D-3316. Goddard Space Flight Center. August. 1966. 

Summary* Useful equations for E/W drift for inclined orbits. No info 
on orbit corrections. This paper is intended to support the 
determination of geopotential coefficients. 


(8) C.A. Wagner* "The Drift of a 24-Hour Equatorial Satellite Due to an 
Earth Gravity Field Through Fourth Order'S NASA Technical Note 
D-2103, February* 1964. 


4 + 4444 + 4 + 4 + 4444444 + 444 + 444 + 4444 + 44 + 44 +++ 444 + 444 + 44 + 44 ++++ 444444 + 4 ++ 4444++4 

(9) C.A. Wagner* "Determination of the Ellipticitv of the Earth 1 ' s Equator 

from Observations on the Drift of the Svncom II Satellite"* 

NASA Technical Note D-2759, Mav, 1965. 

Summary: Gives the basic analysis of drift of inclined 
orbits. Describes the physical effects on the 
Has much useful reference equations and data, 
get copies of the Appendices. 

+ 4 44444 + 4 + 4 + 4 444 + + 4 + 4444 + 4 + 4 +++ 44 + 4 + 4 + 4 - 44 + 4 4 + 4 + 444 + 4 + 4 - 4 + 4 + 

(10) C.A. Wagner- "The Equatorial Ellipticitv of the Earth 

of Svncom II Drift Over the Central Pacific", NASA 
Note D-3315* 1966. 

Summary* FoIIouj-up paper to Reference (9) 

+ 4 , + < f*f+++f++4+++4 , +++ , f^T++ , f+4 , + i f , f'f‘f i f‘f4' + •f**f 

(11) A. Kamel, D. Ekman and R. Tibbitts* "East-West Stationkeeping 

Requirements of Nearly Synchronous Satellites Due to Earth's 
Triaxialitv and Luni-Solar- Effects", Celestial Mechanics* 

Vol. S, pages 129-148, 1973. 

Summary: This paper presents the station requirements for E/W drift 
for equatorial orbits. We do not need this level of detail, 
but this paper will be useful as a check on our own results. 
Max delta V requirement is 6 ft/Sec/vr at 120 deg longitude. 
Deadband is +- 3 deg. 


g e o 5 y n c h r o n o u s 
inclined orbit. 
We need to also 
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(12) M.C. Eckstein. "Zur Positionshal tuns Geostationaerer Satel 1 i ten" » 
IB 552-76/17 Institut fuer Dvnamik FI ussvsteme. Oberpfaf fen- 
hofen. November 11. 1976. 


(13) B.H. Billik, "Cross-Track Sustaining Requirements for a 24-Hr 

Satellite". Journal of Spacecraft. Vo 1 . 4. No. 3. March. 1967. 

Summary! Gives a primitive solution for inclination as a function of 

time. Useful equations and a technique is given for computing 
the cross track sustaining velocity requirements. We may be 
able to use these equations. His analysis is only valid for 
nearly equatorial orbits. He assumes that the desired incl 
is zero, and the max allowable inclination is 4.6 des. 

(14) A. Kamel and R. Tibbitts. "Some Useful Results on Initial Node 

Locations for Near-Equatorial Circular Satellite Orbits". 

CELESTIAL MECHANICS, Vol . 8, pages 45-73, 1973. 

Summary! Gives a more precise solution for inclination time history 

than Billik, or any other author that I know of. They include 
the effect of the precession of the moon's orbit. However, 
analysis is only good for nearly equatorial orbits. Delta V 
requirements are not discussed. 

(15) 0. Graf, "Lunar and Solar Perturbations on the Orbit of a 

Geosynchronous Satellite", Presented at the AAS/AIAA Astrodynamics 

Specialist Conference, Nassau, Bahama's, July 28-30. 1975, 

AAS Paper No. 75-023. 

Summary! Gives a useful solution to motion of orbital plane for orbits 
near the equatorial Plane. 


H-+ + + + +’+++++++++++++++t+++++++ , ++++++++++++++++++++4'++++++++++'+++++++++++++ + 


(16) "Physical Nature and Technical Attributes of the Geostationary 

Orbit'S Study prepared bv the UN Secretariat* 11 December 1978* 
A/ AC. 105/208/ Add. 1 


(17) R.R. Allan* "Satellite Resonance With Longitude-Dependent Gravitv-II* 
Effects Involving the Eccentricity"* PLANETARY AND SPACE SCIENCES* 
Vol. 15, pp. 1829-1 845. 1967. 


+++4 + 4*4-4-+++'+'+-+4-4-+4-4 , 4-4-4-4-+ + +-4 , 4-4'4'+4-44-4-4-4-4'4-4 , 4-4*4 , 4-4+4'4 , 4 , +4-4-4-4- 4-4-4 , 4-4-4 , 4 , 4 , ++4 ,, H-4 , 4 , 4-4 - 4-+-f 

(18) O.F. Graf* "Orbital Motion of the Solar Power Satellite"* ACM 

Technical Report TR-1.05* May* 1977. 

Avai 1 ibil itv* Original copy in ACM* Inc. office. 

Summary: This report develops the equations for the long term effect 
of solar radiation pressure on a geosynchronous orbit. 

Useful equations are given for anv inclination* but an 
analytical solution is given only for the case of small 
eccentricity and inclination. Only solar radiation Pressure 
is considered* gravitational forces are not included in the 
anal vs i s . 

■M--M-+++-t-++++4'+++++++++-4'+++4'++ , ++'+ < +’f+-M-+'f ■M-++++++++++-M-++-!-+4"f +•+++•+•++■+"♦• 4- 4- 4- 4" 4- 4- 

(19) O.L. Dial and J.L. Cooler* "Mission Design Implications of an 

Inclined Elliptical Geosynchronous Orbit (International Ultravio- 
let Explorer)"* AIAA paper No. 76-812* presented at the AIAA/AA8 
Astrodvnamics Conference* San Diego* Calif. 18-20 August 1976. 

Summary: This is an example of the application of an inclined and 
eccentric geosynchronous orbit (I- : 28.6 deg * ecc = .25). 


J.C. Van der- Ha* "Very Lons Term Orbit Evolution of a Geostat lonarv 
Satellite"* European Space Operations Centre* Mission Analysis 
Office* Working Paper No. 122* March 1980. 

Summary! A major part of the report describes the analytical method 
for first order analytical averaging of the perturbation 
equations. The goal is to develop a computer program that 
propagates the elements over long periods of time <20 years) 
The averaging method requires much less computer time that 
conventional numerical methods. Computer generated plots of 
orbital elements are given. All important perturbing forces 
are considered. 


APPENDIX B: 


LISTINGS OF COMPUTER PROGRAMS 


ROUTINES IN PROGRAM EDRIFT 
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